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(54) LOW REFRACTIVE INDEX COMPOSITION AND 
OPTICAL MULTILAYER FILM MADE THEREOF 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a composition 
having a low refractive index, excellent in hardness, 
scratch resistance, adhesion to a substrate, and 
antifouling property, and provide an optical multilayer 
film made of the composition, inexpensive and excellent 
in productivity. 

SOLUTION: This composition comprises the following 



substances as main components, silicon alkoxide 
represented by the general formula (A): Si(OR)4 (wherein 
R is alkyl group) and its hydrolysate, an organosilicon 
compound represented by the formula (B): R'XSi(OR)4-X 
(wherein R is an alkyl group; R* is a functional group 
having at its terminals a polymerizable unsaturated bond 
such as a vinyl group, an acryloyl group, a methacryloyl 
group, etc.; x is a number of substitutions satisfying 
the range of 0<x<4) and its hydrolysate. The optical 
multilayer film is made by using this composition. 
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(54) [3nw©«iw w&mm^to&&tt<M&M*e>t3.z%&&mm 



(57) Qgft] 

DK%#&] -HR5S (A) Si (OR) 4 (fiU 
Rttr^/*^ISS:^"t) ^Hir'itl^-'ffJi (Si) 7 
;i/3^>F, fe*tf*®iIRKd»toii, -SS^: (B) 
r' x si (or) 4-x CfiU *fjRttr;i/*;i*. 

U xttO<x<4®fgfflS:»fei1ttS9ire*>6) T?* 
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Dfcftgl] (A) Si (OR) 4 

(Si) 7*3*5/ K, fcAtf^CDilRK^WWWi:, 
-tt* (B) R' X Si (OR) 4-X 



^^■r-S'gliSSr^U xl40<x<4©|SB 
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£©«^tg&*gaf«ilir£'J>& < £ to 3 {BJ^Ui 

[»#*3] ItfEHBW: (B) T*3lS*v&^BKr>f*ft 

-JJfcS; (C) CH 2 =CHCOO- (CH) n -S 

i (OR) 4 20 
(fiU *(f»RttT^;Ht. xfi0<x<4©$tB& 

sufcf mm, n i4 n< 5 <mmzmt=.?imzB-t) 
T*mzn&Tt y n^;i^^-fi{t^it*ot. 
KBa-tt* (a) -e£Sfts*b£4&fc©Jt*tf> ^^Jt 

T\ -uw: (A) T*£;!sftSfl:£*/HttsS; (c) -c*3t 
s*i&<ffc£»=i/o. i~i. o/i. o-r-feezii: 
&*S«i:"r i * ^14 2 ffitt©{£IB#ftftBtiH& 

[ft#S 4 ] 3?$£ 1 ~ 3 ©v vftifrl ^(Cf ffiffMm 

(D) CH 3 - (CH 2 ) m -CH 2 -S i 30 

(OR) 3 

«aU *ftmB4SmSl 6©l6H«:»fe'tiSR. R 

5 ] flt$£ 1 ~ 3 ©v n-T 1 «ICSB^©{SJS 

HifcS (E) CF 3 - (CF 2 ) p- (CH) n-S 

i (OR) 3 

n<5©^£iifc-tl8&, RteTJl/^l/SfcaV*-) T* 
JVC fcS £ i: *4f»i: -T -&i&B*f ^Wfeo 

200-1000 T-feS 3 t $r#^til-r-5{£S#f 



[»*^7] if^i~6(Ov^ti^i^tcf^a)fSe 

m so 
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[^©flHWfcSWIJ 
[00 0 1] 

itf^^^xfyf &£©j§f!l!®*tfc£fK:-e-©ffi 
[0 0 0 2] 

[fl3S©Sffl53 Skfc #9 ^^X^V ?&£©»* 

&sW4xAy #££&£:*© 3— 5^ >^K*ot 
MK&ft* LTSSffi&lfcK* HCD^#(C J: Sft^M 

TgMKCjSWCtt, *ffl©f54xBSih. 5SE©tS£Bty#& 

tt^-tsfciwc, taae. 3t^#jii^$:^-tsxgt{4 

#&©>T>f *ffc£*fc£fr e>*SBS«tt©|)tS:a8»T V * 

[0 0 0 3] 3*UcMLT, &M7;i/33f>>K&i:*£ffi 

mmmt u tg*.tfNH¥a - 2 0 8 8 9 8 
•t&ummbfrx 33 y , fflB&r**w*i: ut «t i ^ 

Z r fcif©7;i/=t*i> KS:/B^&:&S6#. «PPfctf4 
£UTJ4S i^T;i/3dpe/FfeSV>(4S iTW^F 

M-^njgt?^^©«?afiI^S:^i: U, ^ft^i^C 

BBawfeofc. fflRfflffiUBre*, &&^©{£ 
ja», ^Mic^£n&ft^#«ffii£LT&4»3(cif 

[0 0 0 4] ±|S©«k-5&iai)aaS:3KS"tSfe«>^ 4f 
W¥9-2 2 0 7 9 l-^^&if{C^3*lTV^J:e> 

IcaSK&^t-S^^l/i/y n->*if) i:©«-&W 
*4j&4f#flSB3*vrv*£. L^L^g), 3*i^©S i 
02^«^raMifei%+^^%tt$:»J; e» ^» 
{c^K&S-rs©-^ r^Ua>f^*;4f©*^fS^ 

i)\ v ^4x*»T ^ y O W 1 M73rS« 2 fg©#tfg 
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A m (Si) ^if©T;i/n^ri/K 

& $,$mm t ^ u j3fcft<mm\:im/p u (sjb 

iftmtZlZfrZ Z £ #T-£fcV \£ V n e» UTI^ 
[0 0 0 5] 

[0 0 0 6] 

(A) Si (OR) 4 

(flu RttT;i/#;^s&^-r) -r^stis^-f^ 

(Si) T;b3^r^K\ fc<m*^©#D*#ftf^ 

(B) R' X Si (OR) 4-x 

(flu ^mtyjv^rjvm, R' «*3Sict^;b& 
r^'Jn^ * # ^ u o £<z>m& "iffitef 
mm^^r^mm^u x&o<x<4 <D®m 

[0007] m ?m 2 &M<Dftmii~ m #g 1 i e«c©<£ 

«#T«&fertc, £<=>lc, #Wctf-;«, 7^')n 

-r * # * u n -i )\>w* z<Dmisnffi&xm&fc& 

[0 0 0 8] ff#3S3f^(Z)5§^ 9l#3Sl*fctt2 
SB«CD{SJB«f«M^(cfeVNT. tuS3-« (B) T'* 

Htt* (C) CH 2 =CHCOO- (CH) n -S 40 

i (OR) 4 

«BU 5£*RteT;i/#;i>iS. x&0<x<4©$SH£ 
Slfe-rS^, n tt n< 5 ©«H8:»fc"t!8»«:a*r) 

iwb-»s; (a) Tf^sns-fb^ftiioa*^. ^Jfc 
r% hrsss (a) T?*a*is^b^»/-il!W: (c) t?* 

£41-5^1^1= 1/0. 0/1. OT'feS^Jl 

[0 0 0 9] 3ff$£4gBtt©9&l£tt, ffif#£l~3©V* 
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-IK (D) CH3- (CH 2 ) m -CH 2 -Si 

(OR) 3 

[0010] mim^^M^mit, S#Ei~3©^ 

1**1** 1 miz.$m<nimiftms$mi^ 2 biz 

HR* (E) CF 3 - (CF 2 ) p- (CH) n -S 

i (OR) 3 

[0011] «^«6ia«g©^0B^ «*«2ia«®r 
* u ;i*ffc£*#. 3 WfgRii©T^ u ; <fc 

2 0 0-1 00 OTfftS 

3 £ *mk£ ^zmmmmmxibz, 

[0 0 12] fS#^78B«®«Wt4, «#£l~6©v* 

^ £ *fmh~tz>%&&mmx'ibz>. 

[0 0 13] <#ffi> *«WJC«fctlli. ^h^xhdpi/ 
(TEOS) fcifOS iTJI/n^PS/Ki; (3-T 

£±j&fri:t--5::£T\ (a) fcitf (b) ©s 

U^hU-^^r-y-T^U l/-h (DP HA) ^ciftcf^; 
mZftZ&WT9VMb&foZl!aX-Z>Z.£X\ 
m88SmiiWl5<X*£&*)<DX<3bZ>o &frX-%, 7? 

u Mttmt. irXf&m&izgtezfistfv^'-X'ittii 
[0014] mmm&z\$^ w$Ttv)\&&z<mx 

^ U Mb^*S:ffl V ^•g> Z £ X\ 'Pfo 
TV VMte^^&&A>(y#-S.X*&mm8fi$MZ: 

[0 0 15] $^tc, ztibfflfSMstpiz 

-ttS (D) CH 3 - (CH 2 ) m -CH 2 -Si (O 
R) 3 



(4) 



(flU ;£tfmte4 ^ z ^ 1 6©» RttT;i/*;w« 

(E) CF 3 - (CF 2 ) p- (CH) n -S i 
(OR) 3 

f» ( CF 3 - (CF 2 ) p - (CH) n -) CD^AtCi 

JTOP (S/y*CDJBSfapsi±l. 4 5gS« r^UA*R» 
fflJBfffspttl. 5 0ggt F*ft^»ttl. 3 5iD 
TfWJ^fgfcWStfZHBBffi^fc (1. 4 0JMT) £ 
te;fr£z:t;&n?§£%©-e&-5o ^^^SrfeS^KTf- 

U B&Ofcfl&tf&TUt, ^fcatttfB3i£«LT^<5 
[0 0 16] 

[0 0 17] *^90D<Sia#f^fflfi^^ 

(A) S i (OR) 4 30 

(flU ^tpRttT^^a^^t-) TiiStiS^fii 
(Si) 7;i/n=*S/R a3«fclH-©iD*a»*i:> 
HBW (B) R* X Si (OR) 4-X 

(flu 5S;#Rtt7;v*;i/£. r' tt*3SKctf-;i*> 
7 * y □ -f * # * y em ;uSft £©S£- «rtgft;F 



Sr^-TSlftBESwU x&0<x<4tf> 

[0018] 4^®<&j@#r*titBri^& T E O S ft if 
<Z)S i T;i/3dri/ K£7? VU-OimZm^&^MT'i 40 

SBB^Sftfftca &lcS^7;i/3f;i/«&5v^R f Sftif 
[0 0 19] *56^©{£)B«f^ffi^fertc-^*^S#^ 



#B§2 0 0 2- 6 94 26 
6 

ft*, S i T/b3*2/ Ktt. 

(A) Si (OR) 4 

(RttT;^;!/* ) T?*£ft£t><z>-c*&y, ^h^* 

h=3pS/$/5>, ^h5xh^^>5>ft^^SSft 

So 

[0020] 7* y n>f ;ua£fc4r&#*&*«Mr-'f *fb 

HBW (B) R' x S i (OR) y 

(R : 7;i/dr;i/S, R* : 5WflC^-A«. 

zm-rz'gmm. y\t±momm x«o<x< y 

y n*s/^nbf/bh U * h^>S/^>ft£W!I^;*ft 
So ft^T*%, (3 -7^ 'J D3f >>7"n fcVb) h 'J ;* h 
*2/2/9>fc£fCft*3ft<& 

HKsS (C) CH 2 =CHCOO- (CH) n -Si 
(OR) 4 

(R:7;i/^S, xteO<x<4<Z)ffi&it nlin< 

[0 0 2 1] «f!BHRs£ (A) ©Si7;i/n^>Ki:, 
WSB-ibS; (c) (DyvvujrvmsMK^mc&m*. 

<Dtmi)\ WttX' (A) / (C) =1. 0/0. 1~ 
1. 0/1. Ot-tSdfcT*, {SB#mb£3&g£M:& 

•rs£fc#-e£&. 3<^c, ffSiictti. o/o. 2~ 
i/o. 8a*eH#j:y#a:U\, 7^yn-f;i/»^ 

^r^Ift^O. lJStTW*. 3fcE^CiBgfc7*y 
i»cr*D/W*&#l. 0iU 
illll-SZi:^ ftfet)^lcJ:Si|iSl&fbG)fc«)tc®*f^ 
[0 0 2 2] ^7-n/^^S^-ir-f JRffc^fcl*. 

HBta: (D) CH 3 - (CH 2 ) n,-CH2-S i 

(OR) 3 

(ml* 4 Sz^l6 R : 7;i^;i/») T^ft 

stxo-e^s/A' h y ^ h*s/s/9>, Ttzf-fo h y ^ 

MStStu m^4 J:y/h$^i:^^*VjN3< > 
^^>ftV\ 1 6RhT*«^R^^^i® 

dtl U i©Kft^# e> tt ft v ^ v ^ o tWnAl C s 
fc«b^tb<ftv\ -eco^n*i:bTtt. 7;i/^;i/S© 

S^tC=bJ:S^ i^J^ftSS i7;i/3^rJ/KfeJ:t>*7 
^ 'J u4)\^m>T4mft£m<r)m\ l ^WCMLT 0. 
0 5-0. 4 =E;i/35)^i^ft|gfflT*fe-6. 

[0 0 2 3] 7 y*S#!r>f *fb£4W4. 

(E) CF 3 - (CF 2 ) p- (CH) n -S i 

(OR) 3 
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(Ptt0gpg8©l$t, nttn<5©» R : 7JV 

nrmmrnx^ < m§t*&s. zn*><D 

fcstf. *fao. 0 5^;b@rc«atB£^-r§3 
b^U 0. 5^/uSMT1lg£ga ! Sgb< 

MmtGWO. 4«cBB5£Sn**©^J!fe<s 2ffl.Xh 10 
M^bi£T*jft<b^b£*&<, S i 7/1/3*2/ Ffc 

[0024] r^'JMt^tit -t®^74»K:hr 

IBfca>*lttira&«:iMfc < t =b 3 «BlLfc«t-**©Tf* 

yT-aaEffiftk fcitfgggfo 4J?!!WST?S6. & 
frT*=fo, DPHA&£WtE7?VJl/^7vHSifcJ:t>' 
^©^f$ft&£f5pi&0-^#2 0 0~1 0 0 0©fc©T*& 

B^^tcfaa-grr & zt&<. mdxk «wt 30 

•Cj»B«y W 7U >y h*«B&WB#-l?£*. #WfB7? U 
;i/^;v-©Mit?£bUJu «31cflcj3WSH^i:bT* l o 
~40wt %iwmv, 1 o %«TT*%^&**^ < , 
4 0 %RhT*W^^tfin£gfc-*fc«>#* b < 

^j&m&n*££*sre&y, ^>i/-f>**;t/x-^- 

X 2, 1- t KD*i/£>?D'\*t//l/7xX;t/>rh> 
^>^7xy>^|ffl^Jfc£/gv^*l,£#, 4*fclRfe3 40 
[0 0 2 5] _hJftbfc#*&«:VKojWa*^*3ltTiia 

to o 2 6] a-^^ > mmia>mrimz\x mns 
n*. mm&mv:3bt>i£T. m© 
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[0027] jm%<Dmffimmm*-mfti&m-z>m 
SE*.T%wrr <& z t b^mx&Zo 

[0 0 2 8] 

Kn-h ( HC) m (5 Mm) S:K»fc8 0/itmjy® 
NUrWWAn-^ (TAC) ^-f/l/A&gfailb 

r. nan rmmtaimizB v r=. a i ~ a a 

bT2%^Jnbfco /X-3-*-Kl«fctJ£ftfU 
tlOOt-lmi nSejftU iSB&WttRnc J: »J 1 0 0 

(nd=Ii$n*li|d (nm) ) #nd = 5 5 0/ 
4 nm^5<te)ittiQiffl«ifS:bTfC(S^f^»& 

bTTsa<n— f-f y ^mm<Dim>izB b £ A 1 ~ 

A4©fifi^&MXbfet)©£||i&Mi~4£U i&K 
ffilk bT s i 7/1/3*2/ u □ >r ;i^^-f 

S^lC^bfeBlilB^S^bfefe©S:Jt«^Jl) 
SiT;i/n^e/K^7^«#^>f^2^^ (T8B< 
n-^w >^Wfe®f^>tc^bf=B 2,»Sii 

bfet;©&J:b«^!l2) ®J«W*&£*>*'rffe*U TIB 
{C^bfefFfiBD^tCS^V >T*(Z)ff«i«e*«:* 1 fC b 

[0 0 2 9] <3-^-f >y*MtK?>f1^> 
(Al) : hdrJ/i/9>lmo 11C (3-7 

^Un^S/yntTA/) h'Jjl h*S/2/9>0. 4mol 

0. 1 Nfflfi|3mo 1 tmJ&ftlg&T'l 0%{C^§J: 

e> tc-f y-7°n tf;u7;i/3-;b*^b, ^mt- 2^jf 

*£&£3-&fcTg#*HJj£A 1 ^»fe 0 

[003 0] (A2) : tV?* V^-i/i/^y/ (3- 
7f VUZ-i/T'U&V) hVthSri/y^y/bV^jl 
7)\/*U*>;?-)\,bV*h3risS/ 1 5y=l. 0/0. 4 
/0. 14mo llC*SJ:-5tcmS*a^U a^ftl 
mo 1 fC^bTO. 1 N«3mo 1 hmbfbW&F? 

i o %izt£&£ $izj V7°d tr;i/7;bn-;i/S:«g^b, 

<b^#&#Abfcffl^A 2 S#fe 0 
[003 1] (A3) : (A2) ©£J8£f8HMCDPH 
Ajym^JtT* 2 0 %&C&£ i -5 IZWm. 30ming 
■CTJIIWteU #^H7^U;i/=Eyv-$:^!iDbfc 
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[003 2] (A4) : (A 2) 0m%X* h VrAyjl 
7tn*t?)\s h U * h*5/J/9>fc# if Z^ri/fr h U * 

[003 3] (Bl) : ^1-9* h=¥i/^9>lmo 1 
{C*fLT 0. 1 N©Si!3mo 1 £HJ|fc&|JUre 1 0% 

[0 0 3 4] (B2) : fh5^ N*S/5/9>/h Uf 5 10 

*7;i/^n^-^^;i/hy^ h=JrJ/ix5>'= i. o/o. 

1 mo 1 3 tCjffi£ftB&U SS£tolmoHC 

*f LT 0. 1 N(SSi3mo 1 £W&ftWlgX* 1 0%tC 

[0035] <mm^m> 

(1) 0B#f^) 

^^KftlC ± U AMU 5 T* 5 5 0 n micfc WSHU* 

(2) 20 

mh-mm&j is-K54oo©*nx*yMe* 
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(3) 

ffiPHBaWftiSJ I S-K5 4 0 0CD«*5lo^K» 

(4) iflg«f£l& 

0 0 0 OtCit), 2 5 0g/cm2cD 

(5) 

(6) flumsmyft (RS^ts) 

**»JttftB«TPBttEUfc. fWfli, **Ktt£JMiS 
«tn*^ (S3-^xt-*^) ©3©pgi:bfc 0 

[0 0 3 6] 

»1] 







»**f 2 




MM 4 


JfcfcWl 
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1J3 


1.39 


1.42 


1.44 


1.40 
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O 


X 


A 


**** 


78 


110 


108 


102 


54 


103 




A 


O 
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[0037] *ijcjj**j:-Mc mmi aum^-rn 
im<mmm^tdm& mm, mm. mm 

[0 0 3 8] 

jAfett. S i - O-S i ffli/D^^Ti' 'J;i« 
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*ft|»2 0 0 2 



- 6 9 4 2 6 
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